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Abstract

This descriptive study utilizes methods and materials not
found in traditional high school computer applications classes.
Four classes were involved in this preliminary descriptive
study.

Seventy students in periods four, six, and seven were

tested to determine their learning style preference.

The

emphasis for style was based on one of three perceptual
responses: auditory, visual, and emotive.

Third period received

the teacher's traditional instruction for computer
applications.

Fourth period received no special treatment

other than being tested for and made aware of learning styles.
Students tested in the sixth and seventh periods were either
individually assigned or allowed to choose a treatment that
differed from the normal classroom instruction.

Data included

student assignments, teacher made tests, and teacher
observations.

The results for the treated classes showed

greater consistency in assignments completed and higher test
scores for treated students.
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Chapter One
Introduction

In any normal school population, the academic skills, abilities
and attitudes towards school will vary from student to student.
Teachers whose goal is to reach effectively as many students as
possible are challenged to accommodate the wide variance in
student skills and abilities. In order to meet this goal, teachers
must acknowledge the many variables that affect student
performance.

One of the variables educators need to be aware of is

the learning styles students employ, and they need to be able to
adapt their teaching styles to enhance the students' skills
acquisition.
The purpose of this investigation is to describe and develop
instructional methods and curricular materials that will meet the
needs of heterogeneously grouped students with varied learning
styles and different levels of academic ability. Instead of trying to
select the one best instructional method to accommodate various
styles, the author attempted to develop methods and materials to
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appeal to all of those differences.

This investigation assumes that

learning styles are an integral variable of a student's educational
process and should be considered in daily planning.
Congruent with this purpose, this investigation incorporates
the pretesting of students to determine their respective learning
styles.

Following pretesting, selected students experienced a

computer application curriculum scope and sequence designed to
address their respective learning styles, attitudes and ability
levels.

Information gained in this investigation should result in a

higher degree of success in the author's instructional planning and
that of others in their efforts to meet the needs of students with
varying learning styles.

The students involved should have a better

understanding of the way they learn and can use this understanding
to excel in other classes.
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Definitions of Terms
The following terms appear throughout this project.
Computer application curriculum -- A computer curriculum which
includes wordprocessing, data base, and spreadsheet application
programs.
4MAT System

Bernice McCarthy's system for instructing students

in the students'

preferred learning style.

Instructional strategy -- Instructional technique for delivering a
portion of the curriculum.
Learning style -- The combined physical, emotional, and
neurological make up of an individual that determines the preferred
technique for acquiring knowledge.
Learning Style Profile -- The National Association of Secondary
School Principals' instrument to determine an individual's learning
style.
Perceptual responses -- Ways of learning:
1) Auditory -- Learners process information through verbal clues.
2) Visual -- Learners process information through the use of
demonstrations and visual aids.
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3) Emotive -- Learner bases preference on a class or topic by a
"feeling" about the subject based on prior experience or
knowledge.
Oral teaching -- Verbal mode of delivering information.
Presentational style -- An instructor's preferred method of
delivering the curriculum.
Sequence -- The order in which the range of information within the
curriculum is presented.
Scope -- The range of information included in the curriculum.
Thinking style -- An individual's preferred method of processing
information.
Thinking Style Inventory --

Robert Sternberg's instrument, used to

assess an individual's preferred thinking style.
Visual teaching -- Mode of delivery using demonstrations and visual
aids.
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Chapter Two
Review of the Literature

Experts on learning styles fall into one of two opposing camps:
some, such as Rita Dunn, Kenneth Dunn and Gary E. Price (1977),
contend that it is "how a student learns that is perhaps the most
important factor related to academic success"; others, like Lynn
Curry (1990), reject this notion on the basis that learning style
definitions are weak, testing and validation are not proven over time
and population, and additional work is needed on alternative
structures in curriculum and instructional methods before
conclusions can be generated (p. 50).

Regardless of their positions,

however, many of the experts, including Rita Dunn, Robert Sternberg,
and Lynn O'Brien agree that, since students vary in learning styles, a
single best teaching methodology does not exist.
different ways.
students.

Students learn in

There is no single technique that works for all

Educators agree there are many variables which can

account for differences in learning.
While many highly regarded researchers have investigated the
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existence and implications of learning styles, little agreement
exists as to the significance of their findings.

As early as 1892,

tests were conducted to see if oral or visual teaching was more
effective.

The focus of these studies was on what was best for all,

rather than what was best for the individual (Dunn & Dunn, 1975).
Dunn and Dunn argue that while these tests where remarkable for
their time, a vital mistake was made by the researchers in not
determining what was better for whom and under what
circumstances, a mistake that persisted into the sixties (Dunn &
Dunn, 1975).
Most researchers agree that one aspect of human individuality
is the tendency to perceive the world in different ways.
Researchers themselves perceive the solutions to better results in
education in terms of their own individual learning styles.

The

research on learning styles can be categorized broadly under four
headings: Thinking Style Theory, Brain-Based Learning, the 4MAT
System, and Learning Style Theory.
John O'Neil plays the devil's advocate by pointing out reasons
some researchers have doubts about the validity of learning styles.
He notes the tendency of proponents of particular models to promote
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their alternatives.

O'Neil identifies one of the major issues facing

teachers as the extent to which they should try to match instruction
with each student's preferred learning mode.

O'Neil (1990) contends

that several factors have contributed to the current interest in
applying style theory to the classroom.

The styles movement

resembles the personalized approach to education, and it is also a
way to expand the methodology and curriculum to reach more
students. O'Neil agrees with Pat Guild, who argues that "There's
always another way ... of teaching . . .. As teachers it's our job to
find those ways" (po 6).

This process is not simple.

Teaching to

learning styles requires testing each student for his/her individual
style and then adjusting as many factors as possible to allow for
the optimal setting for each student.

O'Neil acknowledges

opponents' criticisms as well as some of the problems facing the
advocates of learning styles.

There is such a diversity of thought on

styles that the progress of the styles movement is impeded.

There

are those who insist that a valid instrument must be used to
determine each students' style.

Others contend that such a test

would improperly label students as particular types of learners, and
still others believe style to be so ingrained that the only solution is
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to pair students with teachers who share the same style (p. 6).
Some opponents argue that teaching to styles is impractical, that it
reinforces only the students' strengths, and that most learning
would have to be independent using such a strategy.

Barak

Rosenshine (cited in O'Neil), professor of educational psychology at
the University of Illinois, says, "From a management point of view,
it's a difficult thing to do" (p. 6).
Robert J. Sternberg bases his theory of learning style on the
individual's thinking style.

He asserts that people govern

themselves using some form of "mental self-government" (1990, p.
367).

He has labeled this construct Thinking Style

Theor~.

Sternberg (1990) asserts that "Anyone who has taught or reared
children knows that they think and learn in different ways" (p. 366).
Sternberg

clearly feels that teachers should expand their teaching

styles to reach a greater number of students.

Sternberg has

developed his Thinking Styles Inventory from the premise that
"styles of thinking and learning are every bit as important as levels
of ability and that we ignore students' thinking styles at our peril-and theirs" (p. 367).

Consistent with the styles movement,

Sternberg contends that individuals' thought patterns are the styles
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by which they learn most effectively.

He maintains that the

learner's thinking style is his way of managing his life in the
manner that is most comfortable to him.

Sternberg's theory

encompasses some older theories with newer ones, which he
combined to develop the Thinking Styles Inventory (1990, p. 367).
Like Sternberg, Renate and Geoffrey Caine (1990) developed a
Brain-Based approach to learning and teaching, predicated on the
premise that, "like the brain, good teaching should 'orchestrate' all
the dimensions of parallel processing ... " (p. 66). Their research
reveals that "there can be a five-year difference in maturation
between any two 'average' children" (p. 66).

Armed with this

knowledge, a teacher needs to recognize the possibility of a class
having students with an average age of 15 years, but with a
maturational age from 10 to 20 years.
Every educator knows the brain to be a marvelous and complex
organ capable of functioning on a level much higher than that upon
which the average person operates.

The problem is that no one

knows just how to tap into this magnificent reservoir. The brain is
the primary

organ that makes people different from one another, so

it contributes most to the development of individuality.

It is also
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the least understood of the organs that comprise the human body.
The authors of the brain-based approach to learning believe that
"Understanding how the brain learns has implications for
instructional design, evaluation, ... , and a host of other issues
critical to educational reform" (Caine & Caine 1990, p. 69).
Probably the most well known of the learning styles authors is Rita
Dunn.

Rita Dunn (1978) has conducted extensive research on

learning style and is the developer of the Learning Styles Inventory.
The term learning style encompasses a wide range of variables.
Dunn, Beaudry & Klavas (1989) cite several studies attempting to
establish the relationships between learning style and birth
order, cognitive development, maturation, hemisphericity,
field dependence/independence, global/analytic processing,
temperament and self concept. . ..

The correlational studies

explored the similarities and differences between and among
diverse groups.

Thus the researchers developed profiles of the

styles of a wide range of learners (p.SO). . .. The studies
revealed sets of traits among students within the same age or
grade and among those with similar talents, achievement, and
interests (p.S1).
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Rita Dunn has co-authored several books on learning styles, and,
with her husband, Kenneth Dunn, and G. Price, defines Learning
Styles as "a biologically and developmentally imposed set of
personal characteristics that make the same teaching method
effective for some and ineffective for others" (1989 p. 50).

Because

different individuals learn differently teachers need to take these
differences into consideration when planning for instruction.

Dunn,

Dunn & Price's (1977) Learning Styles Inventory suggests that
learners are affected by their " 1) immediate environment, 2)
emotionality, 3) sociological needs, and 4) physical needs" (p. 419).
The educational community must recognize and account for that
individuality.

If teachers fail to do so, they may face legal battles

as a consequence (Dunn, 1977, p. 418). The awarding of high school
diplomas to functionally illiterate students has caused many to
depend on low paying jobs or welfare, resulting in taxpayer lawsuits
"charging a type of, educational malpractice" (p.418).

In some

instances funding for schools may be linked to accountability laws
for better student performance.
ultimately rest with teachers.

The burden of accountability will
"Teachers, therefore, will need to

admit publicly that each child is not like every other child and that
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some can be expected to achieve more and/or faster than their
peers" (p.419).
Still another view is that provided by
(1990).

Bernice McCarthy

McCarthy's system is an "eight-step cycle of instruction

that capitalizes on individual learning styles and brain dominance
processing preferences" (p.31).

McCarthy developed her system

based on research in the fields of education, psychology, neurology,
and management.

Her system, entitled 4MAT, has two major

premises: 1) People have major learning styles and hemispheric
preferences, and 2) The use of multiple instructional strategies can
improve teaching and learning.

According to McCarthy, differences

in learning styles depend on many things: "who we are, where we
are, how we see ourselves, what we pay attention to, and what
people ask and expect of us" (p. 31).
Some researchers approach the topic from a much more
inclusive perspective.

Pat Guild, a former elementary teacher and

principal, is an adjunct faculty member at Seattle Pacific
University and a private consultant on learning styles.

Ms. Guild was

interviewed by Ron Brandt, Executive Editor of Educational Research.
In his overview Brandt (1990) says, "Guild emphasizes the central
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theme of the learning styles movement, which to her is that
individuals are different, so a single way of teaching -or
supervising- won't work for everyone."

Brandt feels that "if

diversity ensures the survival of beans and corn, it must also
contribute to the survival of human beings" (Brandt, p. 3).
Student responsibility is a key to the research of Lynn O'Brien.
O'Brien (1989) points out that "Learning Styles make the teacher and
the student aware of 'what really works' for any individual" (p. 85).
By making the student aware of his/her learning style, educators
shift some of the responsibility for learning to the student. O'Brien,
the founder and president of Special Diagnostic Studies, states,
"Classroom instruction can give students the tools that enable them
to succeed in school and life" (po 85).
Some researchers are so convinced of the positive effects of
teaching to learning styles that their readers immediately feel the
research must be slanted -- that it is too good to be true.

Sally

Bottroff-Hawes (1988) promotes Learning Styles as a way to teach
non-traditional learners, whom she labels the
hard to teach" (p. 41).
conclusions:

"hard to reach and

Her investigations have led to the following

1) students all learn differently and cannot be taught
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alike,

2) one-third of students do not process information

auditorily,

3) sixty per-cent of students learn better

kinesthetically or tactually,

4) Fifty per-cent of students are

frustrated by left-brain sequential type assignments, and

5)

teachers, students, and parents must be aware of learning styles and
their subsequent implications. Sottroff-Hawes is convinced that
improvement in our approach to meeting each individual's needs will
result in improvements in education.
Even though some researchers question the validity of
published reports on learning styles, this author believes that
teachers, when convinced that a technique will work, will use that
technique where possible.

Furthermore, if teachers and students

have confidence in and feel comfortable with a technique, they will
work harder.

This hard work should produce positive results.

Almost every article attests to the fact that students learn in
different ways. If the research on learning styles only confirms that
this statement is true, then it seems only logical that teachers
should vary methods in order to reach as many students as possible.
Educators should strive to impart quality education to as many
students as possible, not just the few whose learning styles are
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congruent with the teacher's presentational style.
As Bernice McCarthy, developer of the 4MAT system, notes,
"The crux of the whole styles movement, if it's ever going to be
implemented ... is how to evaluate this stuff, and how to create
standards of excellence and still have some criteria that experts
can agree on .... If you don't measure it, no one will honor it" (p. 8).
When educators are finally in agreement concerning learning styles
and their affects, then perhaps it will be possible to offer a
curriculum designed to teach effectively the maximum possible
number of students.

16

Chapter Three
Methodology

This paper assessed the effects of identifying and
accommodating via instructional strategies students' learning
styles in a high school computer applications class.

Each student

was measured to determine preferred modes of learning: auditory,
visual,

and emotive.

Classes were arranged in such a way as to

allow students to hear or see better, with as much time as possible
for hands-on practice in order to accommodate, and, if possible,
expand students' learning styles.

Problems that appealed to

students with particular learning preferences were presented, as
this was feasible.
This investigation was conducted in the computer programming
classroom at St. Augustine High School (SAHS), a public school in St.
Johns County, Florida.

This setting was appropriate to the

investigation because the investigation addresses the development
of methods and materials to use in teaching computer applications.
At SAHS, thel computer applications classes are open to all
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students; that is, there are no pre-requisites or grade level
requirements for admission to this course.

This means that each

class may have students ranging from grades 9 through 12, students
who mayor may not be going to college, and students who should be
in special education classes but have been mainstreamed at the
request of their parents.

Traditional class instruction has consisted

of large group instruction, with approximately 25 students being
taught, using the teacher's preferred mode of instruction. Studies
show that only a small percentage are likely to be receptive to that
particular teacher's style.
The instrument used to determine the students' individual
learning styles was the Learning Style Profile, a test devised and
distributed by the National Association of Secondary School
Principals. (See appendix A for specific perceptual response
questions.)

This instrument was designed to explore three

dimensions of learning style--the cognitive, the affective, and the
physiological. Items include ones which measure students' preferred
modes of reception.
The investigator designed methods and materials that were
useful in a computer applications class for accommodating the
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individual learning style of each student,
score on a valid learning style instrument.
select a

based on that student's
The first step was to

suitable learning style instrument and administer it to the

selected students in the computer applications classes.

The

instrument was hand scored and interpreted to determine each
student's preferred mode of instruction based on his/her perceptual
response.

Three of the four classes were aware of the test; two

classes were aware of the results of the completed study.

One of

the classes was aware of the measurement of the learning style
part of the study, and the fourth class was conducted as usual.
After careful consideration, changes in room design and structure
were made, where feasible, to accommodate any visual or auditory
styles of the students.

The investigator designed activities and

methods of instruction that allowed for a variety of learning
preferences.

These activities were implemented with two of the

computer applications classes.

Students in sixth period were

allowed to choose based on their individual scores, while students
in seventh period were assigned according to their individual scores.
In periods three and four, no special arrangements were made.
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At the conclusion of the semester, students responded to a
survey designed to identify their attitudes toward the respective
learning style treatment they received.

While the verifiable student

improvement reflected in test scores determined the objective
value of this project, the survey addressed affective domain
concerns.

The survey's purpose was to elicit students' opinions

regarding the value of the project.

Accompanying the survey were a

number of short answer questions that asked students to state their
feelings about the merits of matching instruction to learning style.
,Other questions sought to determine whether other teachers
attempted to accommodate style into their daily lessons.
This instructor conducted the investigation, tested the
students, and developed the methods and materials necessary for the
completion of this project.

The classes were tested for gains in

achievement following treatment, and the results were compared
for all classes.
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Chapter Four
Results

This descriptive study incorporated the pretesting of students
to determine their learning style strength.

During the month of

January, this author failed to find a suitable instrument of
measurement in the Burros Mental Measurement Yearbook, and so
consulted with Dr. Robert Drummond, a professor at the University
of North Florida, regarding which instrument would be suitable to
use in determining the students' learning styles.
Taking into consideration the number of various components
that can be considered when determining style and the possibilities
for addressing them, this author made the decision to concentrate on
three perceptual responses.

These included auditory, visual and

emotive responses, and Dr. Drummond suggested the Learning Style
Profile (LSP).

This was the choice of instrument for this

descriptive study.

This diagnostic instrument was developed, by an

assigned task force, through the auspices of the National
Association of Secondary School Principles (NASSP).

During 1983
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the task force reviewed the literature, prepared a set of concept
papers and reached agreement on the development of a state-of-theart assessment tool.

The final published NASSP Learning Style

Profile tests for 24 subscales representing four higher order
factors: cognitive skills, perceptual responses, study, and
instructional preferences.

There are eight cognitive styles

assessed, three perceptual responses, and thirteen study or
instructional preferences (Keefe 1988, p. 6-7).

As mentioned, the

present descriptive study concentrates on the responses including
the visual, auditory and emotive modes.

"Visual learners like to

receive information from pictures, graphs, diagrams, and various
visual media . . . . Auditory learners like to listen to others talk
about ideas, concepts, and objects . . . . The emotive response is both
primitive and complex" (Keefe 1989, p. 2-3).

Emotive learners with

positive experiences view schooling as positive while a student
with negative experiences may block any access to new information.
The LSP is considered a level one diagnostic instrument.

Students

who show an extreme in any direction warrant further testing
(Keefe 1989, p. 3).
The task force reached a philosophical consensus after much
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debate.

One group felt strongly that remediation was necessary for

some students before any real learning could take place.

The other

group placed emphasis on individual differences and stylistic
variations, stressing varied learning environments, methodologies,
and flexible teaching.

After much discussion, the task force agreed

on the validity of both positions, based on the learner's age,
maturity and skill levels (Keefe 1988, p. 6).
In February, with the help of Mr. Tom Alexander and Ms. Sandy
Keys, a video camera was used to video each practice.

Mr.

Alexander would read each practice while Ms. keys executed his
instructions.
chapters

Video tapes explaining the content of textbook

5, 6, 7, and 8 were committed to video, following each

practice from the textbook.

These video cassettes were then sent to

Mr. Jerry Wells, the SAHS media specialist, to be transcribed to
audio tapes.

These tapes were completed during the month of March.

The LSP was also administered and scored while the audio tapes and
copies of the video tapes were being made.
Prior to completing the learning style test, students received
an explanation of learning style theory and the
would take.

LSP assessment they

After administering and scoring each assessment, the
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researcher determined each student's individual perceptual strength.
Figure One shows that 70 students completed the LSP, 40

students

showed a definite strength in one area while the remaining 30
students manifested strengths in two or more areas.

(See

Appendix

B for a complete student-by-student analysis.)

Figure One
Weak

Average

Strong

Auditory

0

16

6

Visual

9

12

2

Period

4th

6th

7th

Emotive

5

17

o

Auditory

2

17

5

Visual

8

13

3

14

6

Emotive

4

Auditory

5

12

7

Visual

6

11

6

13

5

Emotive

6

24

Following determination of students' preferred learning modes,
the investigator administered treatment, based on the students'
perceptual responses.

Within the two classes receiving the

treatment, the students were grouped evenly among the three
possible treatments.
eight students.

The three groups in period six each contained

In period seven, there were nine students in the

visual group, eight students in the auditory group, and seven
students in the emotive group.

At the time the groups were chosen,

the classes were in the process of completing a unit on word
processing (WP), and, rather than try to start using the treatments
in the middle of a unit, the investigator waited until the

WP unit

was completed. This unit was completed near the end of March.

The

treatment was administered beginning in April.
Administering the treatment required one VCR with monitor
along with five cassette recorders and eight headsets for periods
six and seven.

The length of treatment was approximately four

weeks, beginning the first week in April, with students spending
about one week on each chapter, including assignments they
completed entirely on their own.

For visual learners, a video tape

displayed for the student what each practice should resemble.

The
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video incorporated exercises for each of the skills included in the
text.

The instructor's voice provided additional input.

Students

were allowed to complete the operations as they watched the video.
The instructor deliberately encoded errors into these tapes to
provide opportunities for students to detect and correct them.

The

instructor provided hints and reminders while students practiced
skills.

Students completed the practices using the video and

repeated any difficult passages.

The students were able to rewind

the tape and repeat a practice or a particularly difficult section at
any time.

Upon completion of the video instructional experiences,

the students completed additional assignments, using the text. (See
Appendix C for a script of these materials.)
For auditory learners, audio tapes provided step-by-step
procedures similar to those presented in the text.

The tapes

carefully guided the students through procedural practices.
students completed a chapter, they
assignment without the added aid.

After

completed an additional
Because equipment was scarce,

several students listened to the same audio tape using individual
headsets.

Students were able to refer to their text or the teacher at

any time.

(See Appendix D for a script of these materials.)
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Students were quick to adapt to equipment malfunctions,
which occurred periodically.

For example, when the headsets

malfunctioned, students moved closer to the video so they could
hear the audio portion.

They were able to follow just by listening.

In fact, many of the visual students also did just that: rather than
watch and listen, they simply listened and responded.
Students showing a strong preference for the emotive response
on the diagnostic instrument were allowed to choose between using
the tapes, video or audio, or continuing to read from the book on
their own.

Since such students tend to

react positively or

negatively, based upon prior experience or knowledge about the
subject matter, the provision of choice seemed the only appropriate
option for this group.

Many students showing this preference

appeared to prefer using the text alone.
Student evaluations reflected their combined test and
assignment scores.

Figure Two shows the cumulative results of the

assignments completed for each week of the investigation.
score counted 50 percent of the student's final grade.

Each

Students had

the option of resubmitting assignments which the instructor
considered incomplete.
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Figure Two

Assignments Completed
400~----------------------------------------

300

200

100

o

1

3

2

4

Weeks
_
A = No treatment

Series A

B = Treatment

_

Series B
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At the end of the four week treatment period,

the instructor

calculated student grades, based on the percentage of assignments
completed and their average test score.

Since no prerequisites are

required of students enrolling in computer applications classes,
each class had a mix of grade levels and abilities. Figure Three
shows the grade levels for students in the four classes investigated
in this preliminary descriptive study.
Figure Three
Three

Period

Four

Six

Seven

Ninth Grade

9

8

4

1

Tenth

7

7

4

4

7

6

6

5

10

6

3

5

Grade

Eleventh Grade
Twelfth Grade

Figure Four shows a comparison of test scores generated by
the treated and non-treated students.

Students involved in the

treatments scored several percentage points higher than the nontreated students.

Students in period three made up the non-treated

group in this project;

students in period four only took the LSP and

received traditional instruction.

Students in periods six and seven

were divided into groups based on their LSP results.

Students in
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period three had the lowest class average on each of the tests that
were administered.

Test scores of students in period four were not

as high as those of students in period six but were not as low as the
scores in period seven.
Figure Four
Class Period

Test 1

Test 2

Test 3

Third

62.13

62.89

70.32

Fourth

69.80

68.00

77.18

Six

80.00

78.61

80.57

Se~eoth

63.58

66.QQ

78.QQ

Following treatment, the researcher administered an opinion
survey (See Appendix E for a copy of this instrument.)

In addition to

the evidence of increased productivity, informal data indicates that
the treated students felt they benefitted from the alternative
curriculum.

Questions one and two refer to using their styles or

texts to complete assignments.

Most of the students felt it was

easier to use the texts rather than their particular styles.
Questions three through six asked students if they preferred
using their styles in a group as opposed to working alone.

Even
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though most of the time they were in groups, their responses
reflected that they would prefer to work individually.
Questions seven through nine referred to the pace of the class.
The majority felt that the pace was just right.

In answering

question 10, most of the students found that using their learning
style tools was helpful to them in completing their assignments.
Responses to questions 11 through 16 showed that students
liked learning about their styles but felt that it made no difference,
nor did it help them in any of their classes, including their computer
applications class.

A majority of students used their styles and

texts to complete assignments based on their responses to
questions 17 and 18. Questions 19 and 20 showed a greater number
of students liked using only their learning style tool.
Accompanying the survey were some short answer questions
which asked how the students felt about the investigation in general
and whether any of their other teachers tried to accommodate
learning styles in their lesson plans.

In general, most students were

comfortable with and enjoyed the change in procedures.

A few

students experienced boredom or disliked the change because they
felt the pace was too slow.

Most of the students did not offer
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specific reasons why they disliked the investigation.

The majority

of students also said their other teachers did not take style into
consideration, and those who did generally used videos or films.
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Chapter Five
Conclusions/Recommendations
This project resulted in the development of instructional
methods and curricular materials that addressed the needs of
heterogeneously grouped students with varied learning styles and
different levels of academic ability.

Based on students' survey

responses and their records of academic performance,

the

curricular materials developed for this course in computer
applications were perceived by the investigator to be generally
effective.
Treated students-"-those who took the LSP and who received
materials that matched their respective learning styles--performed
more consistently during the treatment period.

Overall, the

treatment groups turned in more assignments than did the nontreatment groups, as shown in figure two.

This result is significant

in that the treated groups set a faster pace and completed
assignments with greater regularity than did the non-treated
classes.

The non-treated classes, allowed to work at their own

pace, rarely started their classwork on time, wasted time between
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assignments, and completed their work only after teacher prodding.
In contrast, the treated classes completed assignments and turned
them in with little or no prodding from the instructor.

A reasonable

conjecture is that the video/audio tapes provided for treated
students allowed them to maintain a pace that kept them on task.
Non-treated students, left alone with the text book, fell prey to the
boredom indigenous to technical manuals.
The treated students not only worked more consistently than
the non-treated students but also produced work that was
quantitatively superior.

Figure Four shows that the treated students

scored six to ten points higher on test scores than the non-treated
students.

Given that the median reading levels of all groups were at

the fifth stanine, the treated students had no academic advantage
over the non-treated students other than the option to read or not to
read.

This option was significant.

Written at the eleventh grade

reading level, An Introduction to Computing Using APPLEWORKS is a
considerable challenge to the very best readers and especially to the
groups in this study who were heterogeneously grouped across grade
and ability levels.

When given the opportunity to address the course

requirements in modes other than reading a printed page, the treated
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students responded positively to the audio and video tapes.

The

test scores suggest that the treatment helped the treated students
by giving them appropriate alternatives to learning.

In addition,

working with other technologies that matched their learning styles
reduced the frustration and anxiety that can befall students in
computer courses.

The test scores shown in Figure Four show that

the seventh period scored only slightly higher than the non-treated
third period class.

There are two possibilities for this discrepancy;

first, the students were tired and ready to go home after six
classes, and second, there were more ninth and tenth graders in this
class as compared to periods four and six.
The survey that the students completed was administered for
the purpose of getting their input as to the usefulness of the study.
Their responses, in general, indicated that they liked learning about
and using their style and liked the pace of the class.

However, the

majority also did not feel that knowing their style was helpful in
completing their aSSignments.
bored with the change.

Some of the students said they were

One of the reasons that might account for

students disliking the treatment they received may have been the
change from traditional instruction they have been accustomed to.
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Even though formal and informal data reflected positive
effects of this project, any attempt at new procedures in the
classroom will encounter unanticipated difficulties.

Before

attempting any new endeavor, one should conduct a thorough
research of the current data available, as well as resources needed
to conduct the project.
anticipated.

However, not all possibilities can be

In this instance, adapting the computer classroom to

accommodate each student's learning preference was a challenge.
In some instances, each student did not have enough quiet time to
succeed. Computer rooms tend to be arranged in such a way as to
prevent much movement of equipment.

The room at St. Augustine

High School does not allow for too many computers to be rearranged.
To accommodate individual needs, students were reassigned
according to their perceptual responses and the proximity of video
and audio equipment.
Some problems could be anticipated.

For example, procuring

the equipment for an extended period of time from the resource
center might have been a problem, if left to the last minute.

In any

undertaking as much advanced planning as possible helps alleviate
anxiety and concern.

The implementer should ascertain that
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sufficient equipment is available to complete an undertaking such as
this.

Transporting the equipment to and from the center each day

caused some delays and was a minor problem,

given the school's

fifty-minute class periods. Where possible, students from a prior
class readied the equipment before sixth period began.

When

equipment failed to work, students were delayed, and the need to
share equipment prevented several students from proceeding at
their own pace.

Despite many aggravations, the treated classes

progressed at a pace faster than the non-treated classes.
Having enough equipment is imperative to keeping each
student on task and preventing frustration from setting in.

Each

student should have had his own tape and headset. This was not
possible in this investigation.

Headsets for the audio cassettes

alleviated the problem of outside noise while muffling the sound to
those nearby.

Sharing equipment complicated the situation when

students were absent and then returned.
particularly with the video,

In some instances,

students in attendance had to wait for

the absentee student to catch up.

This delayed students when they

obviously would have preferred to continue.

Each group had to share

audio tapes with the previous class, which resulted in time spent
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searching for the last practice they had completed.
slowed the learning process.

This delay also

Providing tapes for each student or

separate group would have allowed each group or student to start
the next day where they left off the previous day.
One major difference was apparent on the first day.

Even

though students showed perceptual responses equal to other
students in a particular style, they all do not listen or comprehend
at the same rate.

Student's typing skills also varied, from

beginner's level to advanced level.

So, while students may show

similar learning style responses and score equally on the profile,
what is not shown is each student's ability, comprehension, reading
level and motor skills.

Students will vary in their abilities, and if

required to listen or watch together will not be able to complete the
work at the same rate of speed.

Problems arose when students did

not receive what this instructor calls "speed specific" instructions.
Some students were held back and lost interest, and the slower ones
may have felt anxious about their inability to work up to the more
able students' skill levels.
Certain students benefitted more than others from the
video/audio tape format.

But, while style and individuality are
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important, students who cannot be treated properly for their
differences may develop other problems.

For most of the students,

time was the biggest variable in the successful completion of
assignments.

When given enough time, most students could

complete the assignments.

However, in the job market, time is

money, so students must learn to work at a pace that is beneficial
to them and their employers.
Improvements this investigator would make for subsequent
implementation of this model include the provision of adequate
equipment for each student to progress independently of others,
according to their learning preference.

Each student should have his

own headset or video equipment to proceed through the tapes at his
own pace.

Testing would become more individualized in this model,

since students could request a test when they had completed a
particular chapter.
Educators do not disagree about the importance of learning
style; however, they do disagree regarding appropriate responses to
individual learning styles.

Since this was a preliminary descriptive

study and not meant to be compared to the general population,
further study is needed concerning the relationship between
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students' individual pace and their learning styles.
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Appendix A

LEARNING STYLE PROFILE

On your answer sheet, mark A if you see a PICTURE, B if you hear a
Sound, and C if you have a FEELING about the word.

41. SUMMER

A. Picture

B. Sound

C. Feeling

42. CHICKEN

A. Picture

B. Sound

C. Feeling

43. LIAR

A. Picture

B. Sound

C. Feeling

44. BEAUTIFUL

A. Picture

B. Sound

C. Feeling

45. FIVE

A. Picture

B. Sound

C. Feeling

46. READ

A. Picture

B. Sound

C. Feeling

47. BABY

A. Picture

B. Sound

C. Feeling

48. ENEMY

A. Picture

B. Sound

C. Feeling

49. STORY

A. Picture

B. Sound

C. Feeling

50. OCEAN

A. Picture

B. Sound

C. Feeling

51. DOWN

A. Picture

B. Sound

C. Feeling

52. RUNNING

A. Picture

B.Sound

C. Feeling

53. LAW

A. Picture

B. Sound

C. Feeling
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A. Picture

8. Sound

C. Feeling

55. SWIM

A. Picture

8. Sound

C. Feeling

56. POOL

A. Picture

8. Sound

C. Feeling

57. GOD

A. Picture

8. Sound

C. Feeling

54. FRIEND

58. KILL

A. Picture

8. Sound

C. Feeling

59. HOUSE

A. Picture

8. Sound

C. Feeling

60. HAPPY

A. Picture

8. Sound

C. Feeling
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Appendix B
Learning Style Profile
Student Scores
Period
4

#4-1

Audio
Visual
Emotive

#4-2

Audio
Visual
Emotive

#4-3

Audio
Visual
Emotive

#4-4

Audio
Visual
Emotive

#4-5

Audio
Visual
Emotive

#4-6

Audio
Visual
Emotive

#4-7

#4-8

Average

Weak

x
~

x
x
x
x
x
x

x

x

x

x
x

x

x
~

x
x

Audio
Visual
Emotive
Audio
Visual
Emotive

Strong

x
x

x

~
~

x
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#4-9

Audio
Visual
Emotive

#4-10

Audio
Visual
Emotive

#4-11

Audio
Visual
Emotive

#4-12

Audio
Visual
Emotive

#4-13

Audio
Visual
Emotive

#4-14

Audio
Visual
Emotive

#4-15

Audio
Visual
Emotive

#4-16

Audio
Visual
Emotive

#4-17

Audio
Visual
Emotive

#4-18

Audio
Visual
Emotive

x

x

x

x

x
x
x

x
x
x

x

x

x
x
x
x
x

x
x

x

x
x

x
x
x
x
x
x

x
x
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#4-19

Audio
Visual
Emotive

#4-20

Audio
Visual
Emotive

#4-21

Audio
Visual
Emotive

#4-22

Audio
Visual
Emotive

x

x

x
x

x

x
x

2!;:

x
x

~

x
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Learning Style Profile
Student Scores

Period
6

Average

Weak

#6-1

Audio
Visual
Emotive

#6-2

Audio
Visual
Emotive

#6-3

Audio
Visual
Emotive

#6-4

Audio
Visual
Emotive

#6-5

Audio
Visual
Emotive

#6-6

Audio
Visual
Emotive

#6-7

Audio
Visual
Emotive

#6-8

Audio
Visual
Emotive

x
x

x

Strong

x
x

x
x

x

x

x
x

x
x

x
x
x

x

x
x
x

x

x
x
x
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#6-9

Audio
Visual
Emotive

#6-10

Audio
Visual
Emotive

#6-11

Audio
Visual
Emotive

#6-12

Audio
Visual
Emotive

#6-13

Audio
Visual
Emotive

#6-14

Audio
Visual
Emotive

#6-15

Audio
Visual
Emotive

#6-16

Audio
Visual
Emotive

#6-17

Audio
Visual
Emotive

#6-18

Audio
Visual
Emotive

x

x

x
x
~

x

~

x

x
x

x

x
x
x
x
~

x

x
x

x

x

x
x

x
~

x
x

x

x
x
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#6-19

Audio
Visual
Emotive

#6-20

Audio
Visual
Emotive

#6-21

Audio
Visual
Emotive

#6-22

Audio
Visual
Emotive

#6-23

Audio
Visual
Emotive

#6-24

Audio
Visual
Emotive

x

x

x
x

x

x

x
x

x

x

x

x
x

x

x

x
x

x
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Learning Style Profile
Student Scores

7

Average

Weak

Period

#7-1

Audio
Visual
Emotive

#7-2

Audio
Visual
Emotive

#7-3

Audio
Visual
Emotive

#7-4

Audio
Visual
Emotive

#7-5

Audio
Visual
Emotive

#7-6

Audio
Visual
Emotive

#7-7

Audio
Visual
Emotive

#7-8

Audio
Visual
Emotive

Strong

x

x

x
x
x
x
x

x

x

x

x

x
x

x

x
x

x

x

x
x

x

x

x

x

52

#7-9

Audio
Visual
Emotive

#7-10

Audio
Visual
Emotive

#7-11

Audio
Visual
Emotive

#7-12

Audio
Visual
Emotive

#7-13

Audio
Visual
Emotive

#7-14

Audio
Visual
Emotive

#7-15

Audio
Visual
Emotive

#7-16

Audio
Visual
Emotive

#7-17

Audio
Visual
Emotive

#7-18

Audio
Visual
Emotive

x

x

x
x

x

x
x

x

x
x

x

x
x

x

x

x

x

x
x

x

x

x

x

x

x

x

x

x

x

x
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#7-19

Audio
Visual
Emotive

#7-20

Audio
Visual
Emotive

#7-21

Audio
Visual
Emotive

#7-22

Audio
Visual
Emotive

#7-23

Audio
Visual
Emotive

#7-24

Audio
Visual
Emotive

x
x

x
x

x

x
x

x

x

x

x

x
x

x

x

x
x

x
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Appendix C
Example : Practice 1 Chapter 6.
Data Base/Video Tape/Transcript

The student is asked to boot ProDos if he has not already done so.
The practice is to print a simple table report named Student List for
the Ivy Student data base.

"Select 'Add Files' and choose Ivy Student from your data disk.
Press Open-Apple P.

"Select the 'Create a new "tables" format' option from the Report
Menu.

"Select 'From scratch'.
In response to the prompt:

" Type a name for the report:
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"Type Student List and press Return. The REPORT FORMAT screen is
displayed with a default format which contains all of the
categories. This format can be edited using the commands shown to
produce other reports, but for now we will print it the way it is.

"Press Open-Apple P.
Select the Imagewriter Printer.

"You may enter the new date or press return at the prompt.

"Press the return key to accept the default of printing one copy.

"After printing press Open-Apple S to save the data base and this
report format."
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Appendix D
Example :Practice 5 Chapter 3
Side A: Data Base/Audio Tape/Transcript

The students were shown how to use the tape recorder and
given the tape for this chapter. The students were instructed to
start the tape.

"This practice will demonstrate the three different text
alignments.

Boot ProDos and start AppleWorks if you have not

already done so.
Desktop.

Add the Ivy Promo Word Processor file to the

You will modify the file by centering the two heading lines

and justifying the first paragraph.

"Once the file is on the desktop place the cursor on the first
line in the document, the heading which reads 'Ivy University'.

"Press Open-Apple O. Note that the default format shown in the
bold line is 'UJ' for unjustified.
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"Type CN and press return to execute the Center command.
Notice how the first line and all below it are moved over to the
centered position.

"Press Escape to return to the work area.

"Now place the cursor at the beginning of the paragraph that
begins 'Ivy University is one of .. .'

"Press Open-Apple 0 to display the Options Menu.
Select the justified command, JU and press Return.
Press Escape to return to the work area.

"Press Open-Apple S to save this modified version.

If this is

one of your practices to print and you have a printer attached you
may print this assignment.
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"Selecting justified text for this paragraph removes the
centering and sets all paragraphs below it to justified as well.

Note

that the text does not appear justified on the screen, only when
printed.

Also, remember that embedded commands will affect all

text below that command."
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Appendix E
Attitude Survey

1) My learning style is:
a) Visual

b) Audio c) Emotive.

2) The learning tool I used that matched my learning style was:
a) Video

b) Tape

c) Book.

3) I also used:
a) Video

b) Tape

c) Book

d) ONLY my style.

II. For the following questions answer:

A) TRUE

1)

B) FALSE

C) DOES NOT APPLY TO ME

Using my style to complete the assignments was easier
than using the book to complete the assignments.
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2)

Using the book to complete the assignments was easier
than using my style to complete the assignments.

3)

Using the video in a group was more helpful than working
by myself.

4)

Using the tape in a group was more helpful than working
by myself.

5)

I feel that using the video by myself would have been
more helpful.

6)

I feel that using the tape by myself would have been
more helpful.

7)

The class pace was too fast for me.

8)

The class pace was too slow for me.

9)

I was able to work at a pace that was suitable for me.
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10) Using the learning tool that matched my learning style
was helpful in completing my assignments.

11) I liked learning about my learning style.

12) Knowing my learning style was helpful to me in this
class.

13) Knowing my learning style was helpful to me in other
classes.

14) Knowing my learning style did not make any difference.

15) I did better in this class after I knew about my
learning style.

16) I did better in this class because I used the learning
tool that matched my learning style.
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17) I only used my learning tool to complete the
assignments.

18) I used my book along with my learning tool to complete
my assignments.

19) I liked using only the tool that matched my learning
style.

20) I would have liked to use the other tools sometimes.
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SHORT ANSWER

1) Give 2 reasons why learning style is important.

2) Give 2 reasons why learning style is NOT important.

3) Do any of your other teachers take into consideration
different learning styles?

If yes, what do they teach, and give an example:

4) What are your general impressions of the experiment?

Joseph M. Shelley
1241 Prince Road
St. Augustine, Florida 32086
Computer Education Instructor
St. Augustine High School
1986-Present Computer Ed.
1982-1986 Science Instructor

